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PERMISSIBLE EXPLOSIVES TESTED PRIOR TO 
MARCH 1, 1913. 


By CLareNcE HALt. 


GENERAL STATEMENT. 


The following list contains the names of all explosives now con- 
sidered to be permissible explosives that were tested by the Bureau 
of Mines prior to March 1, 1913. 

The reader is referred to Miners’ Circular 6 for information re- 
garding the conditions under which permissible explosives are 
tested, the tests used by the Bureau of Mines for determining what 
explosives are to be included in the list, and the precautions to be 
observed in the handling, storage, and use of permissible explosives. 
Detailed descriptions of some of the tests and the apparatus used 
are given in Bulletin 15, ‘‘Investigations of Explosives Used in 
Coal Mines,” and the proper methods of storing, handling, and 
using permissible explosives are discussed in Bulletin 17, “A Primer 
on Explosives for Coal Miners,” and Bulletin 10, “The Use of 
Permissible Explosives.” 

Persons who have received previous lists of permissible explosives 
will notice that certain explosives that were named in those lists . 
are not included in the present list. Those explosives are omitted 
for the reason that they are no longer denominated permissible 
explosives. The present list takes the place of all preceding lists. 


DEFINITION OF PERMISSIBLE EXPLOSIVE. 


An explosive is called a permissible explosive when it is similar 
in all respects to the sample that passed certain tests by the United 
States Bureau of Mines, and when it is used in accordance with the 
conditions prescribed by this bureau. 

But even the explosives that have passed those tests and are 
named in this list as permissible explosives are to be considered as 
permissible explosives only when used under the following conditions: 

1. That the explosive is in all respects similar to the sample sub- 
mitted by the manufacturer for test. 
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4 PERMISSIBLE EXPLOSIVES. 


2. That detonators—preferably electric detonators—are used of 
not less efficiency than those prescribed, namely, those consisting 
by weight of 90 parts of mercury fulminate and 10 parts of potassium 
chlorate (or their equivalents). 

3. That the explosive, if frozen, shall be thoroughly thawed in a 
safe and suitable manner before use. 

4. That the quantity used for a shot does not exceed 14 pounds 
(680 grams), and that it is properly tamped with clay or other non- 
combustible stemming. 

It must not be supposed that an explosive that has once passed 
the required tests and has been published in lists of permissible 
explosives is always thereafter to be considered a permissible explo- 
sive, regardless of its condition or the way in which it is used. Thus, 
for example, an explosive named in the permissible list, if kept in a 
moist place until it undergoes a change in character, is no longer to 
be considered a permissible explosive. If used in a frozen or partly 
frozen condition, it is not when so used a permissible explosive. If 
used in excess of the quantity specified (14 pounds), it is not, when 
so used, a permissible explosive. And when the other conditions 
have been met, it is not a permissible explosive if fired with a deto- 
nator of less efliciency than that prescribed. 

Moreover, even when all the prescribed conditions have been met, 
no permissible explosive should necessarily be considered as perma- 
nently being a permissible explosive, but any permissible explosive 
when used under the prescribed conditions may properly continue to 
be considered a permissible explosive until notice of its withdrawal 
or remoyal from the list has been officially published, or until its 
name is omitted from a later list published by the Bureau of Mines. 

Furthermore, the manufacturers of a permissible explosive may 
withdraw it at any time when introducing a new explosive of superior 
qualities. And after further experiments and conferences the 
Bureau of Mines may find it advisable to adopt additional and more 
severe tests to which all permissible explosives may be subjected, 
in the hope that through the use of such explosives only as may pass 
the more severe tests, the lives of miners may be better safeguarded. 

Subject to the conditions and provisions stated above, the follow- 
ing explosives are classed as permissible explosives: 
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PERMISSIBLE EXPLOSIVES. 5 


TaBLe l.- 
When used 
with deto- 
Class erally sles’ 
Brand. designation. | tric dea 
|, tors of not 
jless efficiency! 
| n— 
Actna coal powder A....... Class 4... . i No. 6 
Aetna coal powder AA .....| Classla...... do. 
Aetna coal powder B....... Claas: 4. asic sa do. 
Aetna coal powder C.......|... GOs 6 s:3:5'sy6 a. (a 
Bental coal powder No. 1-A.| Class la... |... do 
Bental coal powder No, 2...|...do....... No.7 
Bituminite No. 1...........] Class 4..... No. 6 
Bituminite No. 3:..2.<500-./5628O. osc250: o0% dOs.c<3 
Bituminite No. 4........... pve Osanzirsc lear O03 cai 
Bituminite No. 5...........] Class la... ... dOs.,43;. 
Black Diamond No. 2-A....| Class 4..... 2200 sb ce 
Black Diamond No. 3-A ...|...do....... xis 
Black Diamond No. 5...... Class La « sd... 5.- 
Cameron mine powder No. |...do....... ..do.. 
Cameron mine powder No, |...do....... 220.5 
Cameron mine powder No. |...do....... Ss OOs < ais 
2-A, L. F. 
Cameron mine powder No. | Class 4.....|... dOs. a2 
3-A. 
Carbonite No: 1....<025.05.|e2% (Se do 
Carbonite No. 2...........-- Ji Be ere 
CarboniteNo,'3..:.....:22..- ar “:d0.: 
Carbonite No. 4 BK i Seer 
Carbonite No. 5 2800s dec 
Carbonite No. 6 $c00is- ea 
Coalite A.. sds 
Coalite Kei tosss5 chaos. cases edOveseece HMOs, ox 
Coalite Noid: saiswsscinee-ss Class 4..... a | eae 
Coalite: No. 2-D..2.. ccicas}s x: eee bes OOss 
Coalite No. 2-D. L......... wis Os. ses, »=d0.. 
Coalite No, 2-M, L. | Ree ree .-do.. 
Coalite No. 3-X. Class la Be (eee 
Coalite No. 3-XA........... Cs ee Pa (1 eee 
Coalite No. 3-XB........... or; ( Seen SO Keveviens 
Coalite No. 3-XC. ret sles Onectens a, [eee 
Coal special No. aie tie Class 4... sedOs4<3 
Coal special No. 2........ re Per (eer: do 
Coal special No, 2-W........!- Ose s0ode -do 
Coal special No. 3-C. 2igi| st AO niaisi pais - -do 
Collier powder B, N. i Class La .-do 
Collier powder KN . OOues wae ..do. 
Collier powder No. » RS AesdOs cathe Le scGO es arsis 
Collier powder X, L. F.. Ar: | oe |...do 
Collier powder No. 2........| Class 4.. .do 
Collier powder No. 5........ Class la...!... do 
Collier powder No. 5-L. F..|...do........-. do 
Collier powder No. 5 special.|...do....... ... doz. 
Collier powder No. 6-L. F..! Class 4..... .-. do 
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-Permissible explosives tested prior to March 1, 1913. 


Manufacturer. 


nes Powder Co., Chicago, III. 
0. 
ai 


tatdependiedt Powder Co. 
font, Mo. 


.| Jefferson Powder (5 


ham, Ala. 


Illinois Powder Manufactur- 
ag Pe St. Louis, Mo. 
0. 


0. 
Chee pilin Banniectits 
me ., Emporium, Pa. 
Do. 
Do. 


E. I. du Pont. de Nemours 
Powder Co., Wilmington, 


Ke ne National Powder Co., 


cS Pa. 


Original from 
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PERMISSIBLE EXPLOSIVES. 


TaBLe 1.—Permissible explosives tested prior to March 1, 1913—Continued. 


a 
When used 
with deto- 

Class peeps 
eTa| elec- 
Brand. designation. pirdetaos: 
tors of not 
‘less efficiency 
than— 

Collier No. 9..........----- Class la...| No.6 

Collier pores No: 12222262} 24 Osi ssds5 -do 

Cronite No, 1.. ees sinters |...do 

Cronite No. 5...........-.--|---d0.....-- | No.7 

Detonite special ........-..|.-. Os 3zcii5 ..do 

Eureka No. 2...........--.-.-] Class 2 No. 6.. 

Fort Pitt mine powder No. 1.| Class 4 A: (: ane 

Fuel-ite No. l.........---- MO. 2.5558 ..do. 

Fuel-ite No, 2.........-.--|--. MOS wesisel aad do. 

Fuel-ite No. 3 Sie BGS ee wawe Class la...|...do-. 

Giant A low-flame dyna- | Class 2.....|...do. 

mite. 

Giant B low-flame dyna- |...do....... -do. 

mite. 

Giant C low-flame dyna- |...do.....-.)...do 

mite. 
Giant coal-mine powder | Class 1 @a...|...do..... 
No. 5. 

Giant coal-mine powder | Class 2..... |...do 
No. 6. 

Giant coal-mine powder |...do....... |...do 
No. 7. 

Giant coal-mine powder }...do. -|.-.do 
No. 8. 

Guardian A... ee... ee eee Class 4.....| No. 7. 

Guardian No, 2..........-. Class la No. 6 

Guardian No. ; evecare sszee |e ee dod.cacesd. ..do 

Guardian coal powder B... .| Class 4...-- No. 7 

Hecla No. 2..............- Class la ..|...do..... 

KanitevA..:. ssaeic arise. Class 16... No. 8.... 

Lomite No. 1......-....... ' Class 2..... | No. 6 

Meteor AXXOQ.............. |... G0ssccscc Obs sa: 

Mine=ite As... occ 22% 30000% | Class 4.2... 2.5 do 

| 

Mine-ite A-2 .....5......-.104. GOnfsccsalaes do 

Mine=itée: Bi... se creicinre orety cay recs DOiaes.e:05:2 |e, < dd: 552« 

Mineé-ite Ba iets cestoedulewa (: Renee aR 9 (1 See 

Mine-ite No. 5-D).....2..... Class la... ...do 

Monobel' No. s..5. 202 c40cq= sf do dow... . 

Monobel No::2. .224.5::20052)32-GO0ecss20052:d0ese3< 

Monobel No. 35:<..5 2020204. o's G0.cssas00944 ddsscaz 
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wide Do. 
-| Giant Powder Co. 


-| G. R. 


co ES 


Manufacturer. 


-| Keystone National Powder Co., 


mporium, Pa. 


0. 
.|G. R. McAbee Powder & Oil 


Co., Pittsburgh, Pa. 
Do 


Powder Co., Cincin- 
nati, Ohio. 


.| G. R. McAbee Powder & Oil 


Co., Pittsburgh, Pa. 
Fort Pitt Powder Co., Pitts- 
burgh, Pa. 


: Burton Powder Co. , Pittsburgh, 


Pa. 
Do. 


(Consoli- 
dated), Giant, Cal. 
Do. 


Do. 


Do. 


E. I. du Pont de Nemours 
Powder Co., Wilmington, 
Del. 

W. H. Blumenstein Chemical 
Works, Pottsville, Pa. 

McAbee Powder & Oil 

Co., Pittsburgh, Pa. 

I. du Pont de Nemours 
Powder Co., Wilmington, 
Del. 

Burton Powder Co., 
burgh, Pa. 

Do. 


E. 


Pitts- 


du Pont de Nemours 
Co., Wilmington, 


\ 
Powder 
Del. 
Do. 
Do. 


PERMISSIBLE EXPLOSIVES. t 


TaBLeE 1.—Permissible explosives tested prior to March 1, 1913—Continued. 


When used 
with deto- 
Class ably toe. 
Brard. designation. | tric tome: Manufacturer. 
tors of not 
less efficiency 
Monobel No. 4............. Class la...) No. 6....| E. I. du Pont de Nemours 
Powder Co., Wilmington, 
Del. 
Monobel No. 5............-|-.- OZ sxaiec|sesdOssn: Do. 
Monobel No. 6.............|.-- OOsssacex|so2dOsccs. Do. 
Monobel No. 7...........-.|--- Goss.case|¥ex do..... Do. 
Nitro low-flame No. 1........ Class 4.....]...do..... Nee ore Co., Kingston, 
Nitro low-flame No. 2........|...do.......|...do..... Do. 
Polar Osoc.sepsessedessiee Class 1 a...| No. 8.... ha ihe Co., New York, 
Trojan coal powder H...... Class 3..... No. 6....] Pennsylvania Trojan Powder 
Co., Allentown, 
Trojan coal powder I.......)... dOn 2566 6|5.2,30..02.2 Do. 
Trojan coal porter. vn sig winte/e ies DOs seswniel ss do..... Do. 
Tunnelite B.. secce|| Clase:lG@.aas|ecdOncasc G. R. McAbee Powder & Oil 
Co., Pittsburgh, Pa. 
Piniella Oe. os 5o- od oe caasae lene WDiseden Do. 
Tunnelite No. 5...........-. Class 4.....]...do..... Do 
Tunnelite N60. 6: icccsesieee c3)ic M0 scccecs|escdOss.x< Do. 
Tunnelite No. 6-L. F........]...do.......|...do..... Do. 
Tunnelite No. 7...........-.|...do.......J... d0:<-5 Do 
Tunnelite No. 8 deacdOsccadeiallsxis Cc Co eee Do 
Tunnelite Ne sick. pet OOS oonwaril ects do..... D 


CLASSES OF PERMISSIBLE EXPLOSIVES. 


In order that a user of explosives may know the nature and the char- 
acteristic component of each of the permissible explosives, and that 
he may be able to select an explosive to meet a specific requirement, 
Table 2 has been prepared. In this table the explosives are arranged 
in four classes and the rate of detonation of each explosive is given. 


TABLE 2.—Classes and rate of detonation of permissible explosives. 


Rate of detonation in 1} by 
8 inch cartridge. 


Class and brand of explosive. = 


Feet ze Meters 
second secon 


Cass 1. AMMONIUM NITRATE. 


SUBCLASS a. 

Aetna coal powder AA....... 22.22.0202 cscesceeseeseeeceees 7, 880 2, 403 
Bental coal powder No: I=A 2)2 Soc cic cstv cabaidescinccaseses 7, 690 2, 343 
Bental: coal powder NO. 2.)5.2.0c asc ndtosssnccese sees Higoueu 4, 750 1, 447 
Bituminite No. 5.. Saaseidan Reames amis dua aes ranseeaee wie 9, 120 2, 782 
Black Diamond Bp oak cidde anes suci ouicGs toe pa acon 6, 020 1, 835 
Cameron mine powder No. 1-A.............-..--.0---02-055 10, 950 3, 339 
Cameron mine powder No. 2-A......-- 2... 22-0620 ee eee eee ee 10, 520 @ 3, 206 
Cameron mine powder No. 2-A, L. F.................---.--- 10, 950 3, 338 


@ 1}-inch cartridges used. 
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TABLE ?.—Classes and rate of detonation of permissible explosives—Continued. 


Class and brand of explosive. 


Crass 1. AmMMonrtuM NitraTe—Continued. 


SUBCI.ASS a—continued. 


Comite NOGSHRA. F4. 5.213 pzoron shofom arefoidukinciares Sneed’ Wapanioddee 
Coste No: 'S-X BiG wes scrosctcaresuiatsruigeny oeee oo 
Coalite No, S=X Cvs. 3. 262sieerveadcey ations eeeasioassaacetees 
Collier powder Bi Nu ca2ss0302 oeio3 teassewnr encase teenies 
Collier powder Fn sic. 20..i¢edieu nets adw seca dees weeenNses 
Collier powder No. X............-.: the Ses REe Sse Rep SRanmares 
Collier: powder: Xi, Fo Ne of 0D hiidntes ba date gaeeo voces 
Collier: powder! No? S.2<2.% 6... poadoes iy ene dda deweaee veg ures 
Collier powder No. 5-L. F.......... 02.0.2 2002.2 2002222 e eens 
Collier powder No. 5, special.....................-..-.--2--- 
COMIGE: NOCD s c2s08 e's cactaedee aceeehensaet oo hah’ a mtiate tie aoe 
Collier powder Nos 22.0 5.32 se cieayesecieaioeeds ee casa en sd 


Cronite NO Nec. caciats 40 daha ct ayo cals mee aa ak cinders eat | 


Gromite Nob: tac 222 2eS2 chee tar ae wnees aber Se bony axe ee 
Detonite apecial...3 2% 22'so..n3a a ptaniatataarpsanweeatired eae 
Puelite Nos Sij2cc foot a decile how tnaad esos dees yee oan ooee 
Giant coal-mine powder No. 5........-...--.---..--0-0------- 
Guardian N62 2: i .725,0088t ta aign cect sane nase earesieeis 


Mine-ite:No:.b=D. a s.s2 foc ec etaes ost eceeend si iass ee eciaeedia 
Monobel Nolet. 2< tes agents 34S ates es Seas eh ews R RAs 
Monobéel’ No: 255.2220. 03736450 565 4acco- ates ob ten eee aS 
Monobel Nos 2 ccs o8s <2 cojn0s san Rode 2S ete omens se eet aca aR 


Monobel No. 4.......------.-...0020e+0002- plete Ane Aine ce | 


Monobel'No:.82 23 vsscus eA 2933s. gathers ost saectale ee wher 
Monobel Nov'@. so2.055c% 25. ¢ hecew gh cens bene vr ase obese Kosmas 
Monobel! Noi Fes. “sossiteassccssasensapetacdaceased guteegess 


Tunnelite B..52s0s2<654535045 Age p VHLD HESS TRON YESS 


Punnelite Cso06:0 5 Lawes Teanga. 5 S058 PeG Sees Bee 


suBcLass b. 
KanttevAc scose sie nint Ds peeriteg eee bode eeesenubk eer 


Cxiass 2, HypraTep. 


Mateor Ak Onscs os stisissge cases sore ER asitdensiey aeetees 
Cuass 3. Organic Nrrrate (OTHER THAN NirroGiyc- 
ERIN). 


Trojan coal powder H........--.-02--00++sss cess esse essences 
Trojan coal powder I........----------+++++++++5-- SPaGim, 3 Siaieiord 
Trojan coal powder J......------++-2+-sseee erect eee cece ees 


@ l}-inch cartridges used. 


Gor gle 


Rate of detonation in 1} by 
8 inch cartridge. 


Feet per 
second. 
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PERMISSIBLE EXPLOSIVES. 9 


TaBLe 2.—Classes and rate of detonation of permissible explosives—Continued, 


Rate of detonation in 1} by 
8 inch cartridge. 
Class and brand of explosive. ; 
Feet per Meters per 
second. cal 
Crass 4, NITROGLYCERIN. 

‘Aetna coal powder \Al...sicsccsesneeesciaswarson ce cdsiguienes 12, 620 | 3, 848 
Actns coal powder Bi .sisss.ciise:esa cane ccocdscseoemesnees cine 9, 870 3, 008 
Aotria Coal DOWGOR CO ooc sch oa vin te tivanSese ions aasunesee teed 7,010 2,138 
BitumMmMite NO; Lisss. costae seis wesc en cla tinw omc eens 12, 800 3,901 
Mituminite NOMS ccsccwetesnucwa tess oasctewseose caus eo beownge 9, 330 2, 843 
Bituminite: No: 4: 3 ocscch<e08 heat bn Geinnds catusagGbaare castes 7,540 2, 298 
Black Diamond NO: 2A: oi..0c0sce0sccccdsdacecssersiedsdec 12, 600 3, 842 
Black Diamond No. 3-A...........-.---2+- +20 seeeee seen eee 11, 160 3, 402 
Cameron mine pevis INO; SHA so dete Sad sacicmcinawd Ss epeise 10, 930 3, 333 
Carbonite: No: Wesicc seh cet stewkcatansen ss sacs caweeekaes 10, 950 3, 338 

@arbonite NO: 2 dt. dhecia one sa Seane Taare setaedoxainas 11, 380 3, 471 
Carbonite No. 3...........----- Aish eusasataceasscesiosiass 8,710 2, 656 
Carbonite Nos 45.0304 ccanssscasctsowacetesneswesncososnees 7, 670 | 2, 339 
Carbonite: NOi:5 soso senecisieacanslon@seseornas toseeeencoass 10, 140 | 3, 092 
Carbonite No: 62%. viisaismcumasc sect swus sels seceinceiscisce 7, 490 2, 285 
Coalite iN Oiscscentsnind Sesmsecandoaieentout oat ncebsanckences 7,930 2,418 
Coalite:No: 22 Decicestsscccieth midis Sha eee eas toireanhe waeledvels 8, 430 | 2,571 
Coalite NO! 2D OTisanc cot iet oot natetascasesstscascmue seas 7,340 2, 237 
Coalite No: 22M Us, Bi csusseaccsevcscamentinswsucaateatensncnl)  Op220 2,811 
Coalsspecial NO: Diss. csccs2cicoce ant cosa seacneteswioseneanicetionss 11, 800 3, 598 
Coal epecial. NO. 2iccttccnase. as aeceuien ooahesess ee nanos 10, 240 3, 123 
Coal special No, 2-W....... Bin dine ne aabiemcletinineeaaecwns soso 115590 3, 534 
Coal special N0-3-O% << n.niccsiccin cian. cs meetcrsesscnheisieisinciane 5 5 st8 9, 760 2,977 
Collier powder No. 2.. Sa wesiis wows eer 8, 870 2, 704 
Collier powder No. rs Be tasiuatos. 9, 660 2,944 
Fort Pitt mine pawsat No. 1 11, 230 3, 424 
Fuel-ite No. 1. Petits 11, 150 3, 400 
Buel-ite No, 2s. coc ddcccawsnasccaphccosbine sain wees eee stoee eels 8, 240 2, 512 
Guardian Aes. ascecnc ba ncteten oases iedds tit ncsSeaudeaoiae 10, 130 3, 089 
Guardian coal powder B.........-.....---- a Siaisieaecd dimmed 8, 960 2, 733 
Miné-1te Asc cpse nes cece scat oaeondess taeosssseaescesaand 11, 290 3, 443 
(TEE, MERIC RCO RRR CT AOE CE SS 10, 670 3, 252 
Mino-ite B: ccsee sank aceikaee gare csmencauess se odeieis2 aoeauee 9, 540 2, 908 
Mineate B=? . 252d. cc0s2 coisas one t<dnt tesedacesedadsencemess 7,410 2, 260 
Nitro Jow-flame. No... lic oss secs oecece at ceccsszcaseetsdseses 13, 380 4, 079 
Nitro low=flamo: NO::2: i5:5.<assnedesu poacnwincdcsacgea snags 14, 560 4, 439 
Tunnehite NOW sascss.csessnccccserceasiersscssessesssRessias 8, 400 2, 562 
Tunnehite NO:6 25.656 sass sensed Seeaasteesnes eee nceentes 9, 670 2, 947 
Tunnelite: NG. Cal. P a ccc cee ses snes od cfenoec sae sceaeings 9, 620 2, 933 
MimneuteNo-clesscsnata ac teeectoasSiemeret iss caa pio ateeels 8, 720 2, 659 
Munnelite: NO. Si veac deco: Meet n ae cto skecacacandaansaseeees 8, 020 2, 446 
Tunnelite No; Salis Ps os cc5..2 Moreen cocsamcnaqaneqdeus esas 8, 720 2, 658 


Tables 1 and 2 include ali the permissible explosives that have 
passed the required tests prior to March 1, 1913. The announcement 
of the passing of the required tests by other explosives will be made 


public after the completion of the tests. 


Approved March 8, 1913. 
JosepH A. Hotmgss, Director. 
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PUBLICATIONS ON MINE ACCIDENTS AND TESTS OF 
EXPLOSIVES. 


The following Bureau of Mines publications may be obtained free 
by applying to the Director, Bureau of Mines, Washington, D. C.: 


Butietin 10. The use of permissible explosives, by J. J. Rutledge and Clarence 
Hall. 1912. 34 pp., 5 pls. 

BuLietin 15. Investigations of explosives used in coal mines, by Clarence Hall, 
W. O. Snelling, and 8. P. Howell, with a chapter on the natural gas used at Pittsburgh, 
by G. A. Burrell, and an introduction by C. E. Munroe. 1911. 197 pp., 7 pls. 

But.etin 17. A primer on explosives for coal miners, by C. E. Munroe and Clarence 
Hall. 61 pp., 10 pls. Reprint of United States Geological Survey Bulletin 423. 

Bu.ietin 20. The explosibility of coal dust, by G. 8. Rice, with chapters by J. C. W- 
Frazer, Axel Larsen, Frank Haas, and Carl Scholz. 204 pp., 14 pls. Reprint of 
United States Geological Survey Bulletin 425. 

BuLueTin 44. First national mine-safety demonstration, by H. M. Wilson and 
A. H. Fay, with a chapter on the explosion at the experimental mine, by G. S. Rice. 
1912. 75 pp., 7 pls. 

Buivetin 46. An investigation of explosion-proof mine motors, by H. H. Clark. 
1912. 44 pp., 6 pla. 

Bu.etin 48. The selection of explosives used in engineering and mining opera- 
tions, by Clarence Hall and 8. P. Howell. 1913. 50 pp., 3 pls. 

BULLETIN 52. Ignition of mine gases by the filaments of incandescent lamps, by 
H. H. Clark and L. C. Usley. 1913. 31 pp., 6 pls. 

TECHNICAL Paper 4. The electrical section of the Bureau of Mines, its purpose 
and equipment, by H. H. Clark. 1911. 12 pp. 

TECHNICAL PapreR 6. The rate of burning of fuse as influenced by temperature and 
pressure, by W. O. Snelling and W. C. Cope. 1912. 28 pp. 

TECHNICAL Paper 7. Investigations of fuse and miners’ squibs, by Clarence Hall 
and 8. P. Howell. 1912. 19 pp. 

TecHNIcaL Paper 11. The use of mice and birds for detecting carbon monoxide 
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